Results
Summary of results for the diagnosis of pulmonary embolism in pregnancy. A total of 8,144 records were identified through database searching, of which 195 articles met initial screening criteria; of these, 11 studies (4 CT pulmonary angiography, 5 lung scintigraphy, and 2 both) with a total of 695 CT pulmonary angiography and 665 lung scintigraphy results were included. Lung scintigraphy was applied by different techniques, such as ventilation-perfusion scanning, perfusion-only scanning, and ventilation-perfusion single-photonemission CT, which produces 3-dimensional images. The overall median prevalence of pulmonary embolism was 3.3% (range 0.0% to 8.7%). The median frequency of inconclusive results was 5.9% (range 0.9% to 36%) for CT pulmonary angiography and 4.0% (range 0% to 23%) for lung scintigraphy. Sensitivity and negative predictive values for both tests in this population were high (Table) .
Commentary
Pregnant women have a 5-fold increased risk of venous
METHODS
DATA SOURCES MEDLINE and EMBASE databases were searched from inception through July 2015. The "related article" and "find similar" features were used to identify additional studies, and bibliographies of identified articles were scanned for further relevant articles. The search strategy included 3 sets of search terms including the condition (pulmonary embolism and venous thromboembolism), the subjects (pregnant patients), and the index tests. No language filters were applied.
STUDY SELECTION
Prospective and retrospective studies with consecutive patient enrollment with at least 25 subjects in which the provider suspected pulmonary embolism in pregnant patients were included. The Quality Assessment of Diagnostic Accuracy Studies-2 1 tool was used to ascertain bias and included whether patient selection was consecutive, whether the index test was interpreted without knowledge of the reference standard, and whether the test was performed within 24 hours of patient presentation.
thromboembolism compared with age-matched controls.
2 Untreated, mortality is as high as 9%, 3 but treating with heparin without confirming the diagnosis carries unnecessary morbidity as well. Therefore, being able to diagnose pulmonary embolism in pregnancy is important, although it is actually less common in this population than in nonpregnant patients with suspected pulmonary embolism. 4 CT pulmonary angiography has been considered the diagnostic criterion standard for many years; however, because of increased concerns about radiation exposure, lung scintigraphy has been recently recommended as an imaging option. This systematic review examined the ability of CT pulmonary angiography and lung scintigraphy to exclude the diagnosis of pulmonary embolism. In accordance with the heterogeneity of the data and the lack of head-to-head comparisons, the authors concluded that both CT pulmonary angiography and lung scintigraphy are appropriate for exclusion of pulmonary embolism during pregnancy.
One key consideration not addressed in the current review is that of radiation exposure. The fetal dose from CT pulmonary angiography increases with gestational age, whereas that from lung scintigraphy decreases. 5 The Centers for Disease Control and Prevention uses a threshold of 0.05 Gy, or 5 rad, for fetal harm, and both the CT pulmonary angiography and lung scintigraphy deliver doses lower than 5 rad. 6 In aggregate, CT pulmonary angiography results in 3.4 to 6 times lower embryo and fetal radiation exposure, and in the first 2 trimesters may have 50% to 97% percent the radiation dose of lung scintigraphy. 7 From a practical standpoint, CT pulmonary angiography is generally more readily available in the ED and is read faster, with better interobserver agreement in interpretation compared with lung scintigraphy. 8 The Appropriate Use Criteria for VentilationPerfusion Imaging in Pulmonary Embolism working group 9 offers additional practical pointers. For pregnant patients for whom pulmonary embolism is suspected and for whom the chest radiograph result is normal, lung scintigraphy is a good choice because it limits the radiation to the mother. If, on the other hand, the chest radiograph is grossly abnormal, then lung scintigraphy would not be appropriate because it would likely be inconclusive owing to the inherent mismatch. The ability of CT pulmonary angiography to elucidate an alternative diagnosis, which may occur up to 33% of the time, may also be beneficial. 10 This review suggests that both CT pulmonary angiography and lung scintigraphy may be useful in the evaluation of suspected pulmonary embolism in the pregnant patient.
DATA EXTRACTION AND SYNTHESIS
Two authors independently extracted data with a standardized data collection form, and discrepancies were resolved by a third author. An inconclusive index test result was considered as a negative reference test result, but treatment for pulmonary embolism after an inconclusive index test result was considered as a positive reference test result. Heterogeneity was assessed by comparing clinical characteristics of the individual studies, such as previous testing and reported clinical decision rule results, stage of pregnancy, and type of imaging modality and technology used. Meta-analysis was not used because of the low methodological quality of the individual studies, as well as increased heterogeneity between the studies. Sensitivity and negative predictive values were calculated in each study and imaging modality, with the authors reporting the combined values as a median.
